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CELLULOSIC/POLYMER COMPOSITE MATERIAL 

Inventor: Burch E. Zehner 

This Application Cairns the benefit of U.S. Provtsiona, App.ica.ion No. 60/135,443, fi.ed 
May 22, 1999. 

U^^jjjininjE MTP - TTMM "»v^THBmVHNTION 
Th e present invention relates generally to wood replacement materia!, and more 
particularly, ,0 cel.ulos.c/po.ymer composite materia,. The present invennon will be described 
primarily with reference to wed flour/polyvinyl chloride (PVC) composites and wood 
flour/polypropylene composite, However, the present invention inches several different 
relations and materia, composHes inc.uding, bu, no, limited to, PVC formulations and 

me supply of natural woods for construction arrd other purposes is dwindling. As a 
result, many are concerned about conserving the world, forests, and the cost of natural woods 
has risen, .n light of these factors, a tremendous demand has developed in recent yea, for 
cellulosrc/po.ymer composites that exhibit the look and fee. of natural woods. 

Cellulosic/polymer composites are used as replacements for all-natura, wood, partic.e 

409. 153, 4,686,25,, 4,708,623, 5,002,7.3, 5,055,247, 5,087,400, and 5,151,238 relate ,0 
processes for making wood replacement products. As compared to natural woods, 
ce.lu.osic/polvmer composites offer superior resistance to wear and tear. In particular, 
ce.lu.osic/po.ymer composites have enhanced stance to moisture, ur fact, it is we.l known 
mat the retention of moisture is a primary cause of the warping, sphering, and disco.orauon of 
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„ m „osites may be sawed, sanded, shaped, turned, 
components, door components, roofings 

°" ,d00ti,emS ' • ,„„ prov.es cetMoWer composite materiais ma. can be 

oiiv reasonable environment. One examp 
produced in a commercially reason .^.^ ^ a 

«tP and another example ot 
cellulosic/PVC composxte, and ^ ^ ^ 

„«te The cellulosic/polymer corn? 
cellulosic/polypropylene compos. . 

a «A ,hat>ed into resultant products having 

— — — — — 

strength, durability, ana we 

mended above, o,er ob^cts and 

„ addition to the - — - ^ Mowing Options o f 

a „ o f ,e present — wtiibe read,, apparent^ 

>„e drawings and preferred embodiment, 

Figure 1 is a side elevatton v.ew of 
composite of the present invention; 

• „f.h,sidins unit of Figure 1, 
Rgur e2isanexteriorplanv.ewofmes,dmg 

• „frt,esidinsunitofFigurel;and 
Figure3isaninteriorplanv.ewofthes.dmg 
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composite of the present invention. 

. , .toectedtoceiiuiosic/poiymer composite matenais. The present 
The present invention is directed to c 

fmm „facturihgceltalosic/Folymcr composite matenals. The 

mvention a,so inCudes methods of manufactun ^ 

• i «f the nresent invention can be used as d 

— ti : - - — • - — 

- - — ~ ^I^^^orand.tenordecorat.vehonse 

the nresent invention can be usea 10 in<^ 
co mpos,.es of the prese ^ ^ ^ 

mo.dings, picture frames, nature, porch decRs, 

♦ nn r m e structures, building siding, and other suitaoie 
components, door components, roofing structur 

• tion Fig »re4sh„wsa„o,herexamp 1 eofasidin g u»it Mm a,can 
| compositeoffhepresentinventio,^ MmM ~ 
1 benB de W imacompos,tcof,hepresent— Usha 

u ™™nrised of a sufficiently rigid, insulating ma 
nanell4 24. A backer may be comprised oi 

' f » fiberglass, cardboard, a fire retardant grade of 

expanded or extruded polystyrene foam, fiberglas 

other suitable conventional, or similar material, 
oolvurethane foam, or any other suitable, c 

poiyuicu nrpcent invention include, 

X* materia, that may be used to make the composites of the present 

o, iimited to ceiiutosic fiUers, powers, inorganic fmers, crossing agents, 
but m no, — ' — .i—.e.ancers.compa^,^ 

lubricants, process aids, stabilizers, a 
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♦ oic Fvamoles of polymers include multilayer 
fiber palm fiber, kenaf, and other similar materials. Examples 

' P , lpnP PVC low density polyethylene 

fitas , m *-* p*"*- ^ polypr ° Pylen ' 

( ■ •, r citable or conventional thermoplashc 

vinyl acetate, other simUar copolymers, other sumlar, smtable, 

• ratt anv of the aforementioned polymers. Examples of 
materials and formulations that mcorporate any of the 

„ ,„ kaolin elay magnesium oxide, titanium droxrde, 
inorganic fliers include talc, calcium carbonate, kaolmelay, gn 

sffic m ca, ba.um sulfate, and o*er stmtlar, suitable, or con— -~ « - 
; Mng agents incMe po.yure.anes, such as isocyanates, phenohc reins, unsaturated 

„ • -w suitable or conventional material, Combinahons of 
polyesters, epoxy resins, and other sumlar, su.table, 

, t • , c Examples of stabilizers include tin 
and other similar, suttable, or convent materrals. 

„,hersimilar,sui.able,orconven.ionalma.erials. 

One embodiment of the present invenfon ts a ce„,os,CVC compos, mat„al. * 

^ e preferably about <0 % to about 30. by weigh,, and strl, more preferab.y 

60% by weight, more preferably aoou 
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about 48% ,o about 50% by The composite may .so include . PVC materia, in *e 

mt of about 40% ,o about 70% by more P— — *> % » — ^ * 

weigh., and s.i.l more preferab.y about 50% to about 52% by weight. 

The ce„u,osic M ™y be dried to a desired moisture content. For examp.e, the 
5 ce „u,„sic fi Her(s) nray be dried ,„ about 0.5% to about 3% moisture content by weigh, more 
pref erab,y to about ,% to about 2% moisture content by weigh,. However, it is appreciated that 
,„e ce„u,osic f,„er<s> may have a motsture content ,ess than about 0.5% by weigh, or greater 

than about 3% by weight. 

THe PVC ma,erial can be made by mixing a PVC resin, a, leas, one stabilizer, a, .eas, one 

l lubri can,, a, >eas, one process 

3 mixer is a high intensity mixer such as those made by Littietbrd Oay mc. or Hensche! Mixers 
S ^erica htc. As an examp.e, me mechanically induced friCon may heat the ingredients to a 

„ t 700° F and about 230° F. After mixing, the ingredients may be 
ij temperature between about 200 F ana aooui 

m cooled to ambient temperature. 

| The PVC materia, may inch.de stabih^s) in an amount of about 1 to about .0 parts, 

m „ re prefe^y about 3 ,0 about 5 p*ts, per ,00 parts of the PVC resin. The ,ubrican,(s) may 

per ,00 par, of the PVC resin. A,so, process aid(s) may be inCuded in an amount of about 03 
preferably up to about 5 parts, per 100 parts of the PVC resin. 
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« . . : nhpre > n < viscosity The inherent viscosity is 
The PVC resin may have any desired inherent viscosity. 

greater than 1.1. 

mlx ,„e ceUu.osic « and - PVC — An exampie of . ,ow intensity mixer - a 

ribbon blender. 

Be composite materia, may be processed in an extruder, a compression mo,d,n g 

1 

5 . comca,, twm scre W , counts extruder with a ven, A force feed nopper or crammer or 
5 my „, h er suitab.e, simi,ar, or conve„,,ona, apparatus may be used ,0 feed tne materia* into tne 
S exn.de, Be composite materia, may be extruded mrougn a die system. ^ die system may 
1 ^acompactionratio.etweena.ou,,^.,. Th e die system may inCude an extended ,e 

1 1- . p ^^-P^*•^---- ^ -^" ,,,4-,, ^• , 

the melt. 

^otber examp,e of -he present invention is a ce„u,osic/po,ypropy,ene compostte 

2 „ Additional .He composite materia, may be comprised of a poiypropy.ene materia, m an 
momt of about 30% to about 70S by we igh t, more prefer* about 50% to about 60% by 

weight. 



The cellulosic fillers) may be dried to a desired moisture eon.ent. For example, the 
cellulosic filler© may be dried to about 0.5% to about 3% moisture content by weigh,, more 
preferabiy to about 1% to about 2% moisture content by weight. However, it is appreciated that 
the cellulosic fillers) may have a moisture content less than about 0.5% by weight or greater 

5 than about 3% by weight. 

The polypropylene material includes at least one lubricant in an amount of about 10 to 
about 20 parts per .00 parts of a polypropylene resin. More preferably, me polypropylene 
materia, includes a. .east one lubricant in an amount of about 14 ,0 about 19 parts per 100 parts 
■ ;| of the polypWene resin. The polypropylene material may also include a. leas, one inorganic 
I filler in an amoun, up ,o about 70 parts, more preferably between about 20 and 60 parts, per 100 
' y parts of the polypropylene resin. 

I Optionally, the polypropylene material may be mixed together in a mixer such as any of 

| those described above. After the cellulosic fil.er(s) are dried ,0 a desired level, the cellulosic 
1 fillers) and the polypropylene material may be mixed together using a mixer such as the above- 
I described low or high intensity mixers. The composite material may men be processed by 
extrusion, compression molding, or any other stmilar, suitable, or conventional processing 
technique. The extrusion system may include any of the optional or preferred features of the 
above-described embodiment of the present invention. 
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EXAMPLES 

A cellulosic/PVC composite was made which comprised about 111 parts of a cellulosic 
filler and about 112 parts of a PVC material. The PVC material was comprised of about 100 
parts of a PVC resin, about 4 parts stabilizer, about 6 parts lubricants, and about 2 parts process 
aids. The cellulosic filler and the PVC material were mixed together and extruded. The resultant 
product exhibited desired appearance, strength, durability, and weatherability. 

A cellulosic/polypropylene composite was also made which comprised about 143 parts of 
a cellulosic filler and about 136 parts of a polypropylene material. The polypropylene material 
was comprised of about 100 parts polypropylene resin, about 15 parts lubricants, and about 21 
parts of an inorganic filler. The composite was made by first drying the wood flour to about 2% 
or less moisture content. The polypropylene resin, lubricants, and inorganic filler were then 
added and blended for about 5 minutes. Next, the composite material was extruded to form an 
article having desired appearance, strength, durability, and weatherability. 

The preferred embodiments herein disclosed are not intended to be exhaustive or to 
unnecessarily limit the scope of the invention. The preferred embodiments were chosen and 
described in order to explain the principles of the present invention so that others skilled in the 
art may practice the invention. Having shown and described preferred embodiments of the 
present invention, those skilled in the art will realize that many variations and modifications may 
be made to affect the described invention. Many of those variations and modifications will 
provide the same result and fall within the spirit of the invention. It is the intention, therefore, to 
limit the invention only as indicated by the scope of the claims. 
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